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1. 

SCREENING OF CONDUCTORS AND CONTACTS 
ON MICROELECTRONIC DEVICES 

STATEMENT OF GOVERNMENT INTEREST 

The invention described herein may be manufactured 
and used by or for the Government for governmental 
purposes without the payment of any royalty thereon. 

BACKGROUND OF THE INVENTION 

The present invention relates generally to semicon 
ductors, and more specifically the invention pertains to 
a means of testing ohmic contacts on microelectronics. 

Metalization films commonly used for interconnect 
ing components on microelectronic devices are subject 
to a variety of defect and wearout related failure mecha 
nisms. These mechanisms can give misleading results 
during burn-in testing of semiconductors. Burn-in test 
ing is part of a normal fabrication process and it entails 
the operation of a device at a higher than normal tem 
perature, voltage level or normal frequency of opera 
tion to test for circuit failures. Unfortunately, burn-in 
testing can be misleading in that defective metal con 
ductors may not fail in the limited burn-in time, and it is 
not possible to accelerate the failure by increasing cur 
rent density through the defect. For example, deposi 
tion process and patterning problems, as well as foreign 
particles, may result in areas of extra or missing metal, 
or reduced film thickness so that the metal contact may 
fail in a year at normal use conditions, but will not fail 
in burn-in. Also, metallization microstructure and ther 
mal or mechanical stress and stress gradients in over 
coat insulator and metal films may influence or drive 
mass transport failure mechanisms. Metal atom vacancy 
diffusion flux divergences may occur at grain boundary 
triple points, and this is thought to cause observed mass 
transport, or electromigration, of metal from certain 
areas to others. These failure mechanisms generally 
work to shorten the life-time of the conductors in which 
they occur by causing and/or growing voids or metal 
protrusions. Voids may reduce the stripe cross-sectional 
area, increase the current density in it, and in turn cause 
increased resistance, timing faults, or open circuits. 
Protrusions may cause shorts between normally isolated 
stripes. 

Ideally, none of the failure mechanisms described 
above would be present in a particular integrated circuit 
manufactured with well controlled materials, processes, 
design rules, and in-use current densities. Ideally, all 
circuits would be manufactured with predictable life 
time characteristics. In reality, it is very difficult to 
assure that this is the case, and there is much evidence 
that these failure mechanisms are not completely under 
stood, modeled, and controlled. Further, there is evi 
dence that there may be synergy among some of these 
failure mechanisms. Under some conditions the pres 
ence or action of one failure mechanism may alter the 
rate of another. For example, a slit void may grow 
laterally due to electromigration from the side of a 
stress relief notch void, causing mechanical stress gradi 
ent changes and electrical resistance changes, all the 
while being influenced by thermal gradients established 
by current flow in and heat sinking of the stripe. It may 
be difficult to determine the reliability of a particular 
part since it may depend on its weak link, which may in 
turn depend on a number of factors such as photolith 
flaws, residual built-in mechanical stress, grain bound 
ary orientation, thermal history, and the distribution of 
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2 
stripe lengths in the part. These complexities make 
metal film reliability modeling, prediction, and assur 
ance difficult and questionable on a part-by-part basis. 
The task of testing semiconductors accurately with 

out having a failure in ohmic contacts is alleviated, to 
some extent, by the systems disclosed in the following 
U.S. Patents, the disclosures of which are incorporated 
herein by reference: 

U.S. Pat. No. 5,130,644 issued to Ott; 
U.S. Pat. No. 5,047,711 issued to Smith et al; and 
U.S. Pat. No. 4,760,032 issued to Turner. 
The patent to Turner discloses the patterning of an 

aluminum layer for testing insulating oxide films and the 
removal of the aluminum layer after testing. The Turner 
aluminum layer does not allow for high current path 
testing, and doesn't acknowledge that traditional burn 
in testing can be enhanced to screen conductors and 
contacts. The remaining patents are of interest for other 
testing approaches. 

Several approaches are used in the present art to 
assure metal film reliability. Process controls, particle 
and defect reduction measures, and current density 
design rules attempt to eliminate or control the root 
causes of the failure mechanisms. Wafer level accep 
tance tests or fast reliability tests may be used to moni 
tor process outcomes by using special test structures 
and fast tests. These may measure some parameter re 
lated to expected lifetime, and are usually done at very 
high stress conditions compared to those experienced 
during use. Scanning electron microscope inspections 
may be used to inspect step coverage, and void sizes and 
densities. Functional testing and burn-in of finished 
parts may be used to weed out those containing failed 
conductors. However, since these failure mechanisms 
depend on the local micro structure, tests done on mate 
rial other than the finished part itself may or may not 
predict the condition and behavior of the finished part. 
This is especially true where the failure mechanism is 
influenced by some factor which is located randomly, 
or in a manner which cannot be strictly controlled, such 
as grain boundary size and orientation, or particle depo 
sition. 
There are no tests or screens available in the present 

art which allow evaluation of all of the patterned con 
ductors and contacts in an individual part after deposi 
tion, except for functional testing, which uses low cur 
rent densities limited by the saturated drain currents of 
transistors, and short periods of time. Functional testing 
may not cause failure or detection of unreliable conduc 
tors, and 100% inspection is not practical now. 

SUMMARY OF THE INVENTION 

The present invention provides an improved method 
for testing or screening metal or polysilicon conductors 
and contacts on microelectronic devices. It uses a modi 
fied design layout for individual logic gates to enable 
high current density testing of all such elements used in 
the final functional circuit. The method uses a special 
metal pattern and other features to enable testing at an 
intermediate point during fabrication. The metal layer is 
patterned a second time to remove the high current 
paths and enable functional operation. This method may 
be used as a 100% quality assurance test, with reason 
able costs and flexibility. The present invention is a 
three step process for use in the fabrication of a micro 
electronic device containing conducting elements, each 
of which have an input contact and an output contact. 
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This testing process includes the steps of a first metal 
patterning step which forms the normal conductor 
paths and adds additional conductive paths to the input 
contacts and the output contacts of the conducting 
elements which are to be tested so that the conducting 
elements themselves may be tested at a higher current 
density than would otherwise be possible. The second 
step is to conduct a burn-in or a screen test. The third 
step is a second metal patterning step which removes 
the additional conductive paths from the input contacts 
and the output contacts and which leaves the micro 
electronic device in its normal functional configuration. 
The advantage of this testing process is that the reliabil 
ity of the actual conductive element of interest may be 
determined during burn-in testing using a higher cur 
rent density to accelerate the failure of defective com 
ponents. 

It is an object of the present invention to screen out 
defective microelectronic devices during fabrication. 

It is another object of the present invention and per 
form high current testing of ohmic elements on semi 
conductors by patterning a metal layer after which the 
metal layer is patterned a second time to remove the 
high current paths and enable functional operation. 
These objects together with other objects, features 

and advantages of the invention will become more 
readily apparent from the following detailed descrip 
tion when taken in conjunction with the accompanying 
drawings wherein like elements are given like reference 
numerals throughout. 

DESCRIPTION OF THE DRAWINGS 
FIG. 1 is an illustration of an electrical inverter cir 

cuit to be tested by the present invention; 
FIG. 2 is an illustration of the electrical inverter cir 

cuit of FIG. 1 after being modified by the metal pattern 
ing step of the invention that adds metal contacts to 
enable high current density testing; and 
FIG. 3 is an illustration of the test strategy used to 

perform burn-in testing. 
DETAILED DESCRIPTION OF THE 

PREFERRED EMBODIMENT 

The present invention is a three-step method for test 
ing or screening metal or polysilicon conductors and 
contacts on microelectronic devices. The first step is a 
metal patterning step in which additional metal paths 
are added to the input and output ends of elements on 
the microelectronic devices. These additional metal 
paths enable one to conduct high current testing of the 
elements of interest (the second step of the method). 
The second step of the process is to conduct burn-in 

or screen testing of the circuit. As mentioned above, 
this involves operating the circuit at higher tempera 
tures, voltages, current densities or frequencies of oper 
ation than in normal use. 
The third step of the process is a second metal pat 

terning step, in which the additional metal paths are 
removed, and the microelectric device is returned to its 
normal configuration for use. The advantage of this 
testing process is that the reliability of the actual con 
ductive element of interest may be determined during 
burn-in testing in a short time at high current density. 
The first and third metal patterning steps are (in them 
selves) known in the art and described in texts such as 
"Metal-Semiconductor Contacts' by E. H. Rhode 
rick, the disclosure of which is incorporated herein by 
reference. 
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4. 
Defective devices once incorporated into equipment 

are very hard to find and expensive to replace, particu 
larly if the equipment is in field use. Accordingly, there 
is considerable interest in methods to screen devices 
having defective oxides prior to their incorporation into 
equipment. 
The most common method for screening a device is 

burn-in. This typically involves operating a device at a 
higher than normal voltage level for a prescribed period 
of time, sometimes at elevated temperatures. Oxide 
failures tend to be greatly accelerated by higher volt 
ages, and to a lesser extent by higher temperatures. 

However, it is important that the applied voltage be 
less than the gate punch-through voltage, which is apt 
to be only slightly larger than the maximum power 
supply voltage in state-of-the-art devices. This imposes 
limits on the magnitude of the power supply voltage 
that can be safely employed without introducing hot 
electron problems or causing transistor shorts. 
As described above, the present invention is compati 

ble with normal device processing. The current flow 
during screening or testing can be many orders of mag 
nitude larger than the normal operating currents. The 
means used to enable screening are subsequently re 
moved from the part after use, so that they do not them 
selves affect the reliability or functional operation of the 
part. These means do add area and layout restrictions, 
which must be evaluated in terms of cost and benefit by 
the manufacturer and the customer. 
At this writing, the stressing and/or testing enabled 

by this means is intended to overcome the problems 
associated with traditional burn-in testing. Even so, it 
may not be possible to supply enough current to every 
stripe in a device with a large number of stripes to cause 
all unreliable stripes to fuse open if they contain a de 
fect. But it may be possible to do this on parts with a few 
logic gates. Also, it may not be possible to detect "1/f 
current noise associated with a defect if the current 
density must be very large and there are a large number 
of logic gates. But it may be possible if the required 
current is low and the number of gates is small. How 
ever, it may be possible to modify the envisioned em 
bodiment slightly to enable screening in devices con 
taining large numbers of gates, for example, by using a 
more complex pre-patterning mask, more test terminals, 
longer test times, and higher or lower test temperatures. 
All of these improvements are within the scope of the 
invention. 
The basic idea embodied in the invention will be 

described in the form envisioned for application to an 
inverter made with the poly-silicon gate CMOS device 
technology. Similar applications may be made to other 
logic gates, and to other device technologies. The tran 
sistors in a logic gate are provided with a number of 
features which together enable high currents to flow in 
all the stripes and contacts which will later be active 
during functional operation of the part. These features 
will be explained with the aid of FIG. 1, which shows 
the design layout of a normal inverter, and FIG. 2, 
which shows the design layout of an inverter with one 
possible embodiment of the invention. 

Referring to FIG. 2, the novel features of the inven 
tion and their purpose will be described. Extra source 
contacts (A and B) and an extra metal line (C) con 
nected between them are used to provide a low resis 
tance path for current flow through the normal power 
supply lines (H and I) and source contacts (M and N). 
Using typical process parameters, it is estimated that the 
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impedance of this path would be about 100 ohms. Like 
wise, extra drain contact (D and F) and metal lines (E 
and G) are used to provide a low resistance current path 
through the normal drain contacts (0 and P) and the 
metal line connecting them. To screen test the part at 
this point in fabrication, a voltage source should be 
connected across the normal power supply lines (H and 
I). Current will flow through the lines and contacts 
which make up the functional gate, by virtue of the 
extra contacts and lines added in the modified structure. 
During this current flow severe defects may heat and 
melt or vaporize, or electromigrate and cause opens. 
These might be detected during testing, or more likely, 
detected during subsequent functional tests of the part 
after full processing. Also 1/f noise measurement tests 
could be done to detect the presence of other defects, or 
to characterize the film and contacts. This might in 
volve supplying a constant current to the sample and 
measuring noise current due to fluctuations in the de 
vice. This may involve test measurements at various 
frequencies, and possibly at different temperatures. 
Since sample connection problems may interfere with 
1/f noise measurements, on chip or in kerf test circuitry 
might be useful to supply and measure test currents or 
voltages, and this variation is also considered within the 
scope of this invention. 

It would also be desirable to stress the poly-silicon 
gate and output conductors used in this particular de 
sign layout to carry connections through the cell to 
allow contact on either top or bottom. This is accom 
plished by adding extra metal lines (Q) connecting both 
ends of the poly lines to the nearest supply lines. Simply 
running current through the poly lines could be done by 
connecting a voltage across the supply lines. But this 
would not stress the normal contacts (K and L) which 
connect the poly lines to the input and output nodes of 
the gate. Also, the length of the poly results in high 
resistance, an estimated 430 ohms for typical process 
parameters. Both of these problems can be remedied 
somewhat by adding an extra metal stripe (R) which 
connects the input node to the output node, and which 
also connects to the normal contacts (K and L) to the 
ploy lines to be tested. This configuration allows the 
center metal line (R) to be used as one terminal of the 
stressing voltage source, and the two normal supply 
lines (Hand I) to be used as the other terminal, possibly 
even tied together. The preferred biasing arrangement 
might be (H) positive with respect to (R), and (I) nega 
tive with respect to (R) in order to avoid forward bias 
ing well or substrate parasitic junctions. In this way, 
current can flow from the two normal supply lines (H 
and I) through the normal contacts (K and L). The 
length of each poly pathis reduced by about half, result 
ing in an impedance of about 215 ohms. Note also that 
the impedance of the source and drain current paths 
described above is also halved (to about 50 ohms), since 
now current can flow from the normal supply lines (H 
and I) and to the center metal (R). 

After screening, the inverter is finally configured into 
its desired functional form, by simply completing metal 
patterning by removing extra metal links at several 
locations (J). If the overcoat passivation has not been 
applied, this may be accomplished by another mask and 
etch step. If the overcoat passivation has been applied, 
then openings may be masked and etched in the passiv 
ation to allow access to the metal to be removed, foll 
lowed by a metal removal step, effectively using the 
oxide as an etch pattern for the metal. If further process 
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6 
ing has been done, for example, passivation and second 
or third metal level deposition, this patterning and metal 
removal may still be possible, but may require design 
rules to disallow certain layers over the access points, or 
otherwise preserve access to the areas of metal which 
must be removed. 

Also, it may be possible to configure essentially 
equivalent testing means by using other film layers (e.g. 
Second or later metal), accessing contacts, metal lines, 
vias, poly lines, etc. to be screened by using vias, or 
openings in the underlying insulator layers. It may also 
be possible to screen layer by layer. Another possible 
implementation would be to use extra conductor lines 
with known fusing characteristics which might act as a 
stress limiting means. All of these variations are consid 
ered to be within the scope of this invention, since the 
novelty of testing as deposited films and contacts which 
will make up a finished product with specially config 
ured sacrificial conductor patterns is preserved. 

Referring to FIG. 2, the inverter shown would be 
configured into its normal functional form by removing 
metal links (J). The left and right sides of metal line (R) 
may or may not connect to other gate inputs or outputs, 
depending on design layout, so patterning and isolation 
at these edges may or may not be necessary after screen 
ing. During screening, many lines (R) in many gates 
may be connected together. If access to these links was 
by openings in an overlying passivation, these openings 
might be closed by deposition of some material, or they 
could be left open and guardbanded by diffusions 
around them to prevent spreading of contaminants 
which might enter. The extra source and drain contacts, 
and unremoved parts of the added metal lines may sim 
ply be left in place. Some may add slight node capaci 
tance to the underlying well, or overlying elements, but 
they do not interfere with the normal functional opera 
tion of the finished part. 

It is of interest to calculate the current densities 
which can be achieved in the contacts and metal lines 
during screening, to determine the achievable accelera 
tion factors for aging defects and to determine whether 
meaningful 1/f noise measurements can be done. This 
also must be done in order to determine requirements 
for designing the power line bus layouts, which may 
also be patterned initially in a configuration which ena 
bles screening but is modified for final functional opera 
tion. It is possible that elements may have to be added 
by design to the power bus line maskin order to control 
Screening currents. 
As noted above, the source and drain paths may have 

impedances of about 50 ohms, and the poly paths may 
have impedances of about 215 ohms. In other geome 
tries, technologies, and gates, the impedances might be 
different. The maximum current densities which could 
be achieved in a single gate can be estimated by refer 
ring to FIG. 3. We assume here that drain to substrate 
avalanche voltage in either the nor p channel limits the 
voltage which can be connected across the stress termi 
nals. In the latter case described above, this connection 
would be between the power supply lines (Hand I) and 
the center metal conductor (R). Avalanche voltage may 
be about 25 volts. It may actually be higher or lower, 
but in any case, it seems unlikely that voltages ap 
proaching such numbers would actually be needed in 
practice. A stress voltage of 10 volts is used in the calcu 
lations below, as shown in FIG. 3 and Table 1 below. 
A resistance of 7 ohms is used for a minimum sized 

metal to silicon contact, and 13 ohms per square for the 
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P-- source diffusion resistance, and 22 ohms per square 
resistance for the N-- source diffusion. The number of 
squares of source diffusion in the paths shown is about 
three. The metal line resistances are much smaller be 
cause of the low aluminum resistance, which may be 
0.04 ohms per square. The current through the P chan 
nel source metal path would be about 

10 volt/(7+3*13--7 ohms)=10/53 A=0.189 
A= 189 mA. (Eq. 1) 

The crossectional area of the metal lines being stressed 
may be 

(Eq. 2) 

This corresponds to a line current density of about 

189 mA/3 sq um=63 mA/sq um (Eq. 3) 

or 63 mA/sq umx(1 A/1e3 mA)x(le12 sq um/1e4 
sq cm)=6.3e6A/sq cm. (Eq. 4) 

This is well within the range of current densitites 
used for electromigration life tests, which may be about 
le6 to 2e6A/sq cm. It is also well above that reported 
for 1/f noise measurements, which may be about 2e6 
A/sq cm. It also approaches the current densities used 
in fast wafer level metal screens done on test structures 
as wafer qualification tests, such as the SWEAT or 
BEM tests, which may use current densities in the range 
of 6e6 to 10e6A/sq cm. 
The current through the n channel source contact 

and line path would be about 

10 volt/(7-322-1-7 ohms)= 10/80 A=0.125 
mA-125 mA. (Eq. 5) 

The current density would be about 4.2e6 A/sq cm, 
also well within the screening and accelerated test 
ranges. With slightly higher voltages, currents in the 
range of BEM and SWAT tests might be achievable. 
From equation 1, current density in a minimum sized 

contact in the p channel path may be about 

189/(2 umx2 um)-47.3 MA/sq un=4.7e6A/sq 
C (Eq. 6) 

This approaches the range of current densities used 
for contact electromigration accelerated life tests, 
which may be 8e6 to 2e7 a/sq cm. The n channel path 
contact current density would be lower, about 3.1e6 
A/sq cm, and again, both could be raised somewhat by 
using higher voltages. 
The poly path resistances may all be similar, and 

assuming a 7 ohm contact resistance and a 18 ohm per 
square resistance, the current at 10 v may be about 

10 volts/(7+10*18+7 ohms)=0.052 A=52 mA (Eq. 
7) 

For a 3 umX1 un cross section, this corresponds to a 
current density of 

52 mA/(3umX3um)=8.7 mA/sq um or about 0.87e5 
A/sq cm. (Eq. 8) 

Note that the contacts to line R in FIG. 2 carry cur 
rent from both the top and the bottom half poly paths in 
opposite directions for the biasing shown. It may be 
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8 
desirable to add a redundant contact to each of (K) and 
(L) and split the poly runs and join the two contacts 
with metal. This would add area, but ensure stressing 
the poly contacts. 

It is not known what current densities are required to 
fuse defects which leave only small poly areas con 
nected, or whether it is even desirable to screen the poly 
runs at all. It is noted that silicided poly may have much 
lower resistances, on the order of 2 to 4 ohms per 
square, and this would result in much higher possible 
screening currents. If current densities in silicided poly 
are too high, current might be lowered by adding resis 
tance to these paths by various means. 

This invention would be useful for preparing test 
samples which bear a close resemblance to finished 
products, for use as test samples in experiments, regard 
less of whether screening is done on every device. This 
may be helpful in studying layout factors which may 
influence reliability which may not be seen in simpler 
test Structures. 

It is noted that with fixed design rules, the modified 
inverter is slightly larger and may have higher drive 
and hence speed capabilities. It is of interest to calculate 
the expected size penalty associated with using this 
invention because this probably is the dominant cost 
factor, although decreased yield due to added process 
ing, and test time would also contribute. It would be 
useful to be able to calculate the cost to benefit ratio to 
the customer for using the present invention. This 
would require knowing the proportion of defectives not 
caught by functional testing, and not accelerated to 
failure by burn-in, and which would fail during useful 
life, and which would be caught with this new test 
method. 

It is interesting to note that this test might be done at 
the wafer level to initiate some failures before packag 
ing and burn-in, so that the failures are detected at 
lower cost. The calculation of cost/benefit ratio also 
requires knowledge of the cost of later repairs. Some of 
these costs are unknown and difficult to estimate. How 
ever, if device area is small, or if field failures are dan 
gerous or costly to repair, there may be economic, as 
well as quality, motivations for using this invention. 
To determine the area penalty associated with the 

invention, the layouts in FIGS. 1 and 2 have been mea 
sured. The size of the inverter in FIG. 1 is 25X54 units, 
and the size of the one in FIG. 2 is 26X69 units. The 
layout in FIG. 2 is larger by a factor of 26/25 or about 
1.04 in one direction and by 69/54 or about 1.3 in the 
other direction. The total area is larger by 
(26x69)/(25x54) or by a factor of about 1.3. It is noted 
that this growth is probably worst case for the inverter 
shown, and that another layout of a eight transistor 
NOR-INVERTER circuit had about a 1.14 area 
growth. 

It is also useful to get some idea of whether supply 
line design will be a problem. If more than one gate is to 
be stressed through the same supply lines, the supply 
line current density will scale up for a fixed size. This 
may dictate much larger power lines than would be 
needed for normal operation. This might be handled in 
more than the one way. For example, one approach 
might be to use lower current densities for longer times. 
Another might be to use very large lines, possibly 
routed on a different conductor layer, or on the top 
surface of the device. Still another approach might be to 
connect the gates in groups to the stressing supply, 
either in sequence, or possibly simultaneously using 
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multiple stressing supplies. These and other possible 
arrangements which might be constructed by those 
skilled in the art of microcircuit design are considered 
to be within the scope of the present invention. Also, 
the test times might be short enough that damage is not 
significant at the high current densities. Also tests might 
be developed which are effective at lower current den 
sities. 
The details of the tests done using equipment external 

to the device may vary, and are not considered to be 
within the scope of the present invention. However, a 
feature which is considered to be within the scope is any 
added circuitry on the device, or on the wafer, which 
applies screening or testing currents to layouts modified 

5 

10 

according to the example described here, regardless of 15 
the specific tests implemented, since it is conceivable 
that such a feature might be critical in implementing a 
practical screening method. 

It is possible that other embodiments of this invention 
could be implemented in polygate CMOS technologies, 
or in other fabrication technologies. 

TABLE 1. 
FIG. 3 Equations 

s 
(Rscp -- Rp-- --Rscnex) ip = 

It is (Rscn -- Rn-- - Rscnex) 

WS 
iployP - (Race if i R&D 

WS 
ipolyn = (Rpolycn -- Rpolyn -- Rkl) 

While the invention has been described in its pres 
ently preferred embodiment it is understood that the 
words which have been used are words of description 
rather than words of limitation and that changes within 
the purview of the appended claims may be made with 
out departing from the scope and spirit of the invention 
in its broader aspects. 
What is claimed is: 
1. A testing process for use in fabrication of a micro 

electronic device containing conducting elements, each 
of which have an input contact and an output contact, a 
testing process comprising the steps of: 
a first metal patterning step which forms normal con 

ductors and contacts of the microelectronic device 
and adds additional conductors and contacts that 
form added paths which allow higher than normal 
current flow through the conductors and contacts 
which are to be tested than would be possible with 
out the additional conductors wherein said micro 
electronic device is a transistor with a source termi 
nal, a gate terminal, and a drain terminal, and 
wherein said first metal patterning step comprises 
adding additional conductors and contacts to estab 
lish a conductive path enabling testing of contacts 
and interconnects of the source terminal; 

a burn-in and screen testing step in which high cur 
rent testing is performed on the conductors and 
contacts; and a second metal patterning step which 
removes the additional conductor paths and leaves 
the microelectronic device in its normal functional 
configuration. 

2. A testing process, as defined in claim 1, wherein the 
high current testing performed during the burn-in and 
screen testing step comprises an application of a voltage 
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difference across the conductive paths established in the 
metal patterning step, wherein said voltage difference 
has a predetermined value which results in a higher 
current density in the conductors and contacts to be 
tested than a normal operating current density. 

3. A testing process for use in fabrication of a micro 
electronic device containing conducting elements, each 
of which have an input contact and an output contact, a 
testing process comprising the steps of: 
a first metal patterning step which forms normal con 

ductors and contacts of the microelectronic device 
and adds additional conductors and contacts that 
form added paths which allow higher than normal 
current flow through the conductors and contacts 
which are to be tested than would be possible with 
out the additional conductors wherein said micro 
electronic device is a transistor with a source termi 
nal, a gate terminal, and a drain terminal, and 
wherein said first metal patterning step comprises 
adding additional conductors and contacts to estab 
lish a conductive path enabling testing of contacts 
and interconnects of the drain terminal; 

a burn-in and screen testing step in which high cur 
rent testing is performed on the conductors and 
contacts; and a second metal patterning step which 
removes the additional conductor paths and leaves 
the microelectronic device in its normal functional 
configuration. 

4. A testing process, as defined in claim 3, wherein the 
high current testing performed during the burn-in and 
screen testing step comprises an application of a voltage 
difference across the conductive paths established in the 
metal patterning step, wherein said voltage difference 
has a predetermined value which results in a higher 
current density in the conductors and contacts to be 
tested than a normal operating current density. 

5. A testing process for use in fabrication of a micro 
electronic device containing conducting elements, each 
of which have an input contact and an output contact, a 
testing process comprising the steps of: 

a first metal patterning step which forms normal con 
ductors and contacts of the microelectronic device 
and adds additional conductors and contacts that 
form added paths which allow higher than normal 
current flow through the conductors and contacts 
which are to be tested than would be possible with 
out the additional conductors wherein said micro 
electronic device is a transistor with a source termi 
nal, a gate terminal, and a drain terminal, and 
wherein said first metal patterning step comprises 
adding additional conductors and contacts to estab 
lish a conductive path enabling testing of contacts 
and interconnects of the gate terminal; 

a burn-in and screen testing step in which high cur 
rent testing is performed on the conductors and 
contacts; and a second metal patterning step which 
removes the additional conductor paths and leaves 
the microelectronic device in its normal functional 
configuration. 

6. A testing process, as defined in claim 5, wherein the 
high current testing performed during the burn-in and 
screen testing step comprises an application of a voltage 
difference across the conductive paths established in the 
metal patterning step, wherein said voltage difference 
has a predetermined value which results in a higher 
current density in the conductors and contacts to be 
tested than a normal operating current density. 
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7. A testing process for use in fabrication of a micro- prises adding additional conductors and contacts to 
electronic device containing conducting elements, each establish a conductive path enabling their testing; 

a burn-in and screen testing step in which high cur 
of which have an input contact and an output contact, a rent testing is performed on the conductors and 
testing process comprising the steps of: 5 contacts; and a second metal patterning step which 

a first metal patterning step which forms normal con- removes the additional conductor paths and leaves 
ductors and contacts of the microelectronic device the microelectronic device in its normal functional 

configuration. 
and adds additional conductors and contacts that 8. A testing process, as defined in claim 7, wherein the 
form added paths which allow higher than normal 10 high current testing performed during the burn-in and 
current flow through the conductors and contacts Screen testing step comprises an application of a voltage 
which are to be tested than would be possible with- difference across the conductive paths established in the 
out the additional conductors wherein said micro- metal patterning step, wherein said voltage difference has a predetermined value which results in a higher 
electronic device S a power supply bus conductor is current density in the conductors and contacts to be 
path with a signal interconnect conductor path, tested than a normal operating current density. 
and wherein said first metal patterning step com- k is k is : 
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